Regulation of quinolinic acid synthesis by mitochondria and o-methoxybenzoylalanine.
o-Methoxybenzoylalanine, a selective kynureninase inhibitor, caused unexpected accumulation of 3-hydroxyanthranilic acid (3OH-ANA), the product of kynureninase activity and the precursor of quinolinic acid (QUIN) in liver homogenates incubated with 3OH-kynurenine (3OH-KYN). In order to explain this observation, we investigated the interaction(s) of o-methoxybenzoylalanine with 3-hydroxyanthranilic acid dioxygenase, the enzyme responsible of QUIN formation. When the purified enzyme, or partially purified cytosol preparations were used, oMBA did not affect 3-hydroxyanthranilic acid dioxygenase activity. The addition of purified mitochondria to 3-hydroxyanthranilic acid dioxygenase preparations reduced the enzymatic activity and the synthesis of QUIN. In the presence of mitochondria oMBA further reduced QUIN synthesis. The administration of oMBA reduced QUIN content in both blood and brain of mice. Our results suggest that mitochondrial protein(s) interact(s) with soluble 3-hydroxyanthranilic acid dioxygenase and cause(s) modifications in the enzyme resulting in a decrease in its activity. These modifications also allow the enzyme to interact with oMBA, thus leading to a further reduction in QUIN synthesis.